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(54) Vdftahren und Anordnung zur Horstelluno eines Ttmnols im Schlldvortrleb 



(57) EswirdeinVerlahranuixleineAnorclnungzuni 
HersteDen oinee Tunngts im Schildvorlrieb vorgeschia* 
gen, vwcbei xunftchst eine VortriebairBschine 1 mit 
eimm Schild 2 und etnem SchiidsclWMnz 3 untar Aus- 
scMaban ainea RohrstOcto 11 aus dam ScMdschMWiz 
3 vorgetrlaben wild. Danach wind ein BUfwreitbares 
RohniOck 11*" durch dan bararts auagabautan Rohr- 
Strang 11, 11*. IT hindurdi in dan ScMdschwanz 3 
tranaportiart und dort aufgawaftat Nach Afretfaran der 
AufMitung wild das aufgawaiteta fk]hnstOcK 11"* an 
das bohn^ortnabasaaige Enda daa baraAi auagabautan 
Rohrstranga 11. IV. ir angasaizt und beim Vbnriab 
dar Voftriobsmeschina 1 aus dam ScNIdschwanz 3 
auagaschobea Oiaae Verfahrensachntte waiden wia- 
daftwit so daB sich ain sofortger Ausbau das herga* 

Fig. 3 



stafltan Tunnals mit ainam aus aufgawaitatan 
RolirstQckan 11. IV. ir. 11*" zusanvnengeaabtan 
RohralrBng argftrt. 

Efna besonders bevorzugte VMhranavariante 
ciaht dan Transport von auMtoran ZuMtzrohrsUk- 
kan 13** in dan Schldschwanz 3 vor. waicha jawaia im 
Baralch dar StoSfcantan 12zwiach6n»vaiRohRtOcion 
11. 11*" KigeweHet wecdan und dan Rohratrang auf 
diaM Wsisa zantriaranMnd stabilistaran. 

Anwendung nndatcSa ErMung voczugMaisa bai 
dar fdrngoBtauorten Harstalung von nicft bagahbaran 
Kan&lan. 
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Beschnlbung 

Oi« Eff indung bmm oin Wrtfthren zum Hdistenen 
eines Tumete im SchikKQrtrieb wwie eine Anofdnung 
zur Ourchfuhrung des V«r1ihr«r». 

Es IM s«ft langm belwmt Tunnais Im SchftVor- 
Irtflb haizustBNen. bei denen ein GOlortiger AuBbau 
tflls Brmtzen von TObbinoan erblot. Hierzu befindet 
sich im Schadschwaw def NtortriebSH M Bc h iiw ein Tob- 
bIngereMor. welehflr de einzelnen TObbinga Im Schutz 
des ScMUschwanzBs zu dner HmnelrOhre auGammarH 
setzL Oat Ergebnis ist ain hargesleltas Aohr. 
wcichas aua ainar VialiaM von ainzalnen Sagmanlan 
zusanvnengeselzt IbL 

Im Baraich daa a ogan an nt a n Moraiunnaing. also 
baim famgaslauaflafi HaivWton won iQaiftlan^ W ain 
Tflbbingauibaii tilchtinOg|Bctvdanndaa2UiafwnanBal 
lan dar TOfabinga zu aInar flOfva kt voffiiHomBlfcch 
odar tavngaatauait nkshft durahUvbar. 

McM bagahbara Kantia. baiipielwaiaa Hauaan- 
achlQssa. Laluigan zur Ba- uvl Entwfiaaaojng odar 
Var* und Enteofgurtgrtaftungani» vwdan iramar noch in 
vialan Fillan in offianH Dauiwaita hayg a a t aPt Damga- 
QonObOf biotot daa Vfaroturmaino mft aoforligam Aua- 
bau abar Bchon latzl artMblcha Vbrtotoi 

Oai aolortiga Apabau wM balm Micratunntfng nwa 
fDlgt aizlaR: Bna >MiabamaaGNna wird aua ainam 
StartachacM haraua fflinaia ab)6r MypraBainhaft fn dan 
Bodan vorgatrieban. Wm dia VbrpreBairMt ganz 
auagafabran ist wird dar TunnalvortM gaatoppt dia 
VxpraOainhail zurOd^atahran und ain RohrslOdc an 
das SchBdachManzanda angaaalzt Dia VarpraBabihail 
acHflbtdbs RofntOci^ undmttdiaaam dia Usrtriebama* 
acNni^ In dan Bodan, um dan limalvortriab brtzuaat- 
zan. Ourch auiffawiwai Ehmattan von waitaran 
RutailOtikan In dto ^^irpraOaMiaK anUaht ain Rohr* 
dnvi^ andaasM Spiliaditt Voftridbamacctiawtitzt. 

Oia Kraft dar \^aBainhail wirfd bai daaar 
bakanntan MMgahanaMalaalaMvatta auf daa zulalzt aln- 
geeetzlancMOckundttlardtasaa}ndiraMaurdto^^^ 
triabsmascWnai ao daS dia banOligta Kraft fOr dan 
Vortrieb mit zunahmandar RohrUknga und antsprechend 
amMKhaander Raibung bn analBhandan Bodan sleiig 
grfiBar wird. Ja nach Boder i iaec haff arthaft argU sich 
dahar aina nuudmala Rohrianga, fansaila dar ain Bn- 
aatz von eodra anzuatauamdan und zu vaiBorgarvten 
DatnuiUatianan noAvaivlg ariid. AuBardam Ist ea In 
aban baschnabanan Mvtahran salv aufwondig* 
gakrOnwnta lUnnaia hanuitaHan. 

Auagahand von dlaaam Blond dar TMhnOc lagi dar 
ErfMung die Aufpabe zugrunda^ ain Varfahran und 
aina Anordnung zum Harrtallan ainas lUnnals in 
ScNIdvortriab bareitzustaffan. mit danan insbeaondare 
nichi bagahbara Tlmnaia und Kanata mft aofortigam 
Ausbau untar VBrmaklufig dar offisnan Bauwoico auch 
Obar groBa Dislanzan und gagabanantola mit Krom- 
mungan problemtos hargastatt wardan kftnnan. 

Oiese Aufgabe ist dUrch ein Verfahren rrA den 



IMertonalan dea Ansprucbs 1 bzw. durch aina Anord- 
nungrntdanMarfonalendaeAnspruchs ISgalflct 

EifindUngsgemaa wIrd beim Mwlrfeb aInar Mx- 
IriabamascNne nit onam ScMd und ainam SgNM- 

ff tchwanz zunAchst ain RohrstOdc aua dam 
SchildsctRwaiu a ut g as choban. Vbm Starlschachc har 
wild durch dieses RohretOck Nndurch ein aufwailbare& 
RohrslOcic bis ^ dan SchiidGchwanz (ranGporliart und 
dort auf den gleichan Dufchmassar aufgawaital wia das 

10 bareiisauageBchabanaRohrstack. Die Aufcveiting wild 
anebart daa aufgaHveHata Rohrsndc wird an das aus- 
gaschobana RohrstOck angasabd und baim waitaran 
VbrMab dar VDrtriebamaachina aua dam Schld- 
achwanz auagaschdban. Danach wW ain waHaraaauf- 

18 waHbma nataHQck dbrch dan duroh dhi baidon 
gaaaizan nonnRucMa gaDaaaian norvurarignriaurenn 
can nt i w iw nwanz yanipui wi i, oon autgswanet aira* 
fart und an dsn auagabaulan Rohnftang angaaaldii 
Diaae Vwfihrarvcclvitta wiedaitiolan sicK bis die 

JO gawOrwchta HitinalUnga anraichlnt. 

KM dam avfindungsgamftBan Vuitahran wind ain 
gfloderartig zusammangaaalzlar Rohratrano harge- 
Stan, waichar such Khknmungan aulWaisan karm. Die 
ainmal auagauMianan RohratOdv blai»an gagan- 

a Obar dam anstahanden Bodan onsfest 60 daB ratotfv 
Maine Radian beim Hmnafvortriab gabhran wanJan 
kOnnan. AuOaideffl sind dto IQr dan Vortricb banOiigten 
Kirafta von dar Entfamung zwiachan dar \A3rtrlabamB- 
GChina und dam Btartechacht unabhAngig. 

30 Dadurch. daB ton)pl0lta RohrstOcka als Qanzaa in 
dan ScMldachwanz vaibracht und dart ladUfich auf den 
gowQnschtan Ourehmasaaraufgewaiiei warden. Ist as * 
im Qegen sa t z zum bakannlen TQbbingauGbau • mog- 
dan AuibM daa Tunnela im ScNIdichwanz famga- 

X atauartvorzunahmanundauchniehtbagahbaieKanftla 
araulBrtfgan. 

Die arllndiai gtg anABa Anontnung nr ChvcMOh- 
fung daa Vtorttvana undiflt nsban ainar baicarvifiBn 
VortriabemascNna mil atnam SchHd und ainam SchM- 

40 schwanz aina AnzaN von aufwaittiaren RohrslDchen, 
ain Tnuisportmitlat zum Ufanaport dtosor RohrslOcka in 
den ScNWechwanz, AuhweitainrichtunQen zum Aufwei- 
ten dar RohrstOcks; wataha vorzugswaiae an den 
RohratOctan aabst angefarachl eind. Anatiarvorrichlun- 

45 gen zum Analieren dar Aufwailung, wDbai de Auhvail- 
alrvichbjngan aatw^taneliarand auagabildet aaln 
kOman* aina PoellionlaraliRlclilung zum Aruotzaii daa 
jawaila im SchiUtehwanz aufgewaiialan RohrsUcte an 
dan baraila auagabaulan Rohralnwig aowia MHal Bim 

so AuBscNaban dar autoewaiteten RohrslQcka aua dam 
Schiktechwanz. wak:ha f^aichzalig den Morlriab dar 
vorvieosmascntna DCMenon nonnan. 

Dia auKvaittwren RohrstOdfla bestehen voizugs- 
weise aus rIngfOrmig zuaammengtibogenan, autwaiCba- 

09 ran Bftndam. deren Ehdan sich in Umtangsrichlung 
Qbartappen. Auhvailbara Bandar diaaar Art warden zum 
Abcfchten von LadsteHen In Kanaien barailB varwendet 
und sindbefepifllswaise aus derDE 93133791)1 oder 
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dor OE 44 01 3ie C2 behantL 2wecfonfl6H}erwei6o 
bectehl ein sdchec Band aus todarelastiech verfomiba' 
ram MatariaJ. beisfidsmiso aus Stahtotocti. 

2wi8Ctien den im hneren des SctriktechwanzeB 
aufgavvaHatan und ausgeschobonen RohrstOckon. wel- 5 
Qha dan Rohrstrang Uldan. und dem anslahandan 
Bodenvertlatjt In dar Regal ain Ringraum. Diasar wird 
zw8d«nA8fganvai69 varfOtlt batsptafswaiaa mit einet 
GChnatl arMrtanden Suspension, um den Rohntrang 
zu sIDlzan und 9101 for dan Vbnrleb dar Vorlriebsma- » 
ccNnaausraichandHattzugaban. Dia VarfOltung das 
RingraMms ailolgt vonugsweisa Qbar (njaktionsdOsen 
■m vortriataaboawnndton BndB dat SchildBchwanzaa. 

Um zu varNndarn. daB gogabenenfans vodianda- 
nea drfldendaa Wassar in daa Irviare daa ScHId- i$ 
wdtwmium aindrkigan Kann, uid um dIa VirfOlhiacsa 
for dan nngraiin vom ScMdachwBnjJnnanraum fem^ 
zuhatan. ist aa vortaHhaft. nAadnn dan AuBenwan- 
dungan dar RohrstOcka und dar Innanwandung daa 
SGhBdKhwanzaa Ringa aua gummielaatischam Mate* 20 
rial anzubringan. die alch bairn AuNvaltan dar Rohrs- 
tOcka an deran AuBanwandungan und glechzaitig an 
dar InnanwandUig daa Sdiildschwansea dtohtand ania- 
gaa Diaaa Ringa hOnnenantwadar an dan AuBanwan- 
dungan dar RohrstOcka Oder orlslest an dar 29 
Innanwandung daa Schldachwanzaa angabrachtaein. 

Dia AbdichlLng dar SloBkantan zwischan den ain- 
zafnan RohrslOefcen gagen drOckandas Wassar Oder 
gagen (fla VerlOlmasGa tamn dadtfch vorganommen 
warden, daB die AuBanfwtan dar RohrstOcka JaMails 90 
fvA atnem gunvn'elastischen Materiat Obeoogen aind, 
ao daB bairn Anaaiteen einaa RohfSlOdc an dan Bohr- 
atrang gunnialaEtisGhea Material auf gunvnalaBti- 
achaa Material stOBt 

Bei\ANwendungvQnringfornag2Usaninengeboge- as 
nan Bflndam. daran Ehden ekti in Untangariohlung 
Oberlappen, ist ea vone8haft wenn zMachan dan aich 
Obadappendan Bandanden jeweila eine im weaenfll- 
chan axial vertaufenda Dichtung angeordnal let um dn 
Bnddngen von Wasaai odar VarfOilmassa in daa Innere 40 
daa Rohfatrangs an cf aear Slalta zu veffvndarn. 

Besondara Vbrteila efyeban sich. wenn dia aiiwett- 
baren RohrstOcka mit einem Montiarwagan in den 
Schldschwanz transportiart warden, wobai der Montier* 
wagan eine Batftligungsvornchtung fOr dia Au^fve^te(n- 45 
rtahfungan tragt und mH daran Hftfa dto RohratOdca 
SchOdachMnz aulweKeL Die Aufweitdnrich&ingen daa 
aufwaHbaren RohrctOcks kOrmen bereita in Start* 
achacht in Qngrifl nit der Betatigungevorrichtung de$ 
M o nt ie nw o gcna gebracht warden. Nach dem Ihansport so 
durch dan Rohrstrang wild dar MontienMaoen im Sch0d* 
schwanz poeHioniert. Danach winj die Baiatigunosvor- 
richtung aktMert und das RohrstOck aufgafvectei So ist 
auf einfache Weise BtchergeateHt. daB das Aufweiten 
dee RohTEtOds automalisch bzw^ iamgeateuert erfol- bs 
gen tann. 

Dar Montienftsgen Innn die aufweitbaren Rohrs- 
tOcka einzein Oder auch paanraise in den Schild- 



Gchwanz tranGportieren. Fast der gesante Weg 
zwischenderVortriebemaschme urvJ dem Startschacht 
tenn vom Montjerwagdn wfihrend das Ausschiabans 
das zuietzt aufgewaitetan RohrBtOete zurOdsBalegt war- 
den. GO daB das Hirv und Hetfahren dee Wigens nicht 
nj Verzdgarungen fOhrt 

Die fOr dan BaMeb dar ^)rlriabGmascNna nOtigen 
Veisorgungsleitungan lagan im beraHs ausgabautan 
Rohrstrang und warden Nnter dar Vortriebsmaschina 
hargeschiappt Sie mOssan bereits im Startschacht in 
die aufwaAbaren RohrstOcka eingeCadelt werdenp so 
daB die auf der kvienwandung dee Rohratrangs auA e- 
ganden Vereorgungsieitungon den Transport der Rohrs- 
tOdcB in dan Schildactiwanz bahhdera Um diese 
Schwierigkeiten zu (t )Oso fligen. wird der Monliorwagen 
vorfeVtaftarwetae mit 9ttitf Eirwictitung venehan, wel* 
(tie die Veiaorgungsleltungen vor dem Monterwagen 
artiabtundhinterivnwiederablegi SoldSnnendkiatjf* 
weiltMren RohrstOcka auch im eingefftdeKan Zustand 
baNnderungstrei durch den Rohrslrang hindurch trana* 
portiert warden. 

Weitere >fertetle ergeben sch, wenn der Monkier* 
wagen im SchiUschwanz an eine Andodvtation der 
Vorlriebsmaschine angekoppelt vwrd: Hiefdurch wind 
der MonUarwagen in relativ zum ScMdachwanz defi- 
nterter Lage test mit der Vbrtriebemaschino verbunden. 
bavor die Aufweitung des f^ohrstOcka erfolgt Die Pod- 
tioniereinrlchtung kann der Andockstatlon zugeordnet 
sain und auf diaaa einwfrken. so daB ein genauea 
Ansatzan des nau aufgeuveiteken RohrstOds an den 
barerta ausgabautan Rohrstnng femgastauert bzw. 
automaliach sichargestelt Ist 

Die Andodvtation bietet weilerhin die MOgHchkeH. 
den Montieiwagan Ober geeignete Kufpiuigseiemente 
an die VeraagungaleHungen dar Vorlriebamaschine 
anzuschDeBen. Ober dte Andockstatton tarn baiqaiete' 
weisa der AnetauenmpUa fOr die Betttigungn^oich* 
lungen an den Montienvagen wei t e i yl a l t e t warden, 
odar diasar tann mit Strom. DnjcKtuft HydrauRkM odar 
dargleichan fOr die auf dem Monttenwagan zur Aufwai- 
iung und Posil>onianjng dee RohrstOcka vorhandena 
MachanBc varsorgt weiden, 

Eire besonders be/orzugta Weiterbddung dee 
erfindungcgemaBen VBrfahrena beeteht darin. daB 
zusatzlich zum aufweilbaren RohrstOck jaweils ein 
ZusatzTohrstuck In den ScNtdschwanz transportlert 
wird» wek^es nach dam Aufweltea Airetieren uvj 
Ansatzan des RohfstOd« on den bereits auegebauten 
Rohr s lr a ng n den Baraich dar StoBicama zwischan 
Rohrstoek und Rohrstang verbrachi und dort aufgewei- 
let wird, bis es an der Innenwandung des Rohrstrangs 
aniiegt Oanach wird die Aufweitung des Zusatzrohr* 
stocks arretiert 

ZweckmaBigerweisa wfrd zum Transport lewafls 
einea RohrstOcks und einee ZusatzrohrstiickB ein Mon- 
lienragen venvendat* der die beiden Taile zusanwnen In 
den Schiktechwanz traneportiert. dort zunftchst das 
RohrstOck aufweitat arreliert und an den bereits ausge- 
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bautan Rohrctrano anselzt und danach das Zueatz- 
fohrduck in Pofiition tyiriQl. aufwoitat und airoterl. Efst 
nacti diesin VerfaTvinssehritten wird das Bohfstuck 
behn VfoHeren Boluvorfelab aus dem SdhMsettmnz 
ausoeachoben. 5 

Boi dimr besondore voleflhaften Vadhhransvarl- 
anta amstaht aln RaNstfang, daf bus aneinandarga- 
cotzlen RohrstOckan beateht wobei jader 
VaitiindungastoS zwiachert swai banachbartan Rohrep 
tOckanaberainandanlnnermandun0anbaidarRol«i- 10 
tOcka augMch anoapmfitas Zua a toutwa u ek varttgL 
Oiaaas Zusatirohrgtiick kam gleich lang wie dia aiganl* 
Mcban Rohr«Ocka Mpabldat tain, ao daS aich im 
Ergabnift am doppaNondH^ R timai i g efgiit Un 
Malarial zu aparan und urn Maine Kftkmungaradian it 
daaTunnalaaiamiOgnchan,«ind dia 2kisailirohratt>cha 
dauMch Mlnar aia tfa alganOclian 



Oia 

daB aia dta Jaivaii banachbartan RobfitOcha zantriafan 
und In tver Laga zuehnander ataUWeran. Daneban 
oovan KM oan ourti on nuNbiuuRa QaoaaaiBn nonf" 
Strang naeh auflan atx auch warn Kirammunoan das 
Ibnnala zwiaehan dan ainzalnan RohrBtDeiian Rngan 
arzaugan. 
Om 



zunAchct ain Rohf^OcK in dor oban baGchriobonan 
Waise aufgeweitat und an dan baraita auagdMuten 
Rohrstrsng angasatzt wanton. Sodann kann diazwato 
Batatigunu&vordchtung for afci ZusatzrohretOck anteng 
dar Rdirachse verBChoban und das ZusatzrohrstQck 
mittals Anhaban dor zugehOrigan BaUktigungsvomch- 
hjng an dan Schaitel dar mnanwandung das Rohr* 
fitrangs angelegt und aufgeweltdt tveidan. 

Das affindungsgamaBa Viartahran und da Anont- 
nung zur DurcMOhmng daa VBrtahr a n a weiden Im fel- 
gendan durch ah AucfOhnjng&balapiei nAhar artautart 
Diasas wird anhand dar baigalOgtan Zaichnungan 
DaaawMDan. cazaigan. 



Figurl EInan saHfichan 



Schnitt durch aine Vbr- 
mft dam vonlaran Ehda daa 
Rohntanga; 



Figur2 daa Datail H aua Rgurl; 

FIgura alnaDafstallunga4aRgur1 wfthrandalnaa 



arfindungagamflSa ViarfBhran un 
"Rmnals im SchH^ortriab tann famga- 
stauart arfolgen. was IQr nfcM begahbara KMto von 
groonr wicnn^iBR kl 

Naban dan voriailhanen Waitaibildungan daa w 
arfindungsgamABan Varfahrara^ da sicb in dan Anspro- 
cKan 2 bia 14 findan lassan. aigdban sich «orteMte 
Auagastaftungan dsr arfindungaganiABan AnonArwng 
aua dan AmprOchanlS bis 29. 

Dia Anofdnwig zur DuichKlhning daa Vivfah^ ss 
kann InrtNaondara akwn MontfanMigan untfaaaan* dar 
aina Battkfgungswrichlung fOr dto AufiwailainrlGhlun 
gan ingt» iMbai diaaa fcn Mfsaantichan aua miindaslans 
ainam DrahMvadaaug bastahi waldiaa titih bairn Auf- 
waiten daa RohrElDdv im Bngrifl trU omam Rttzel dar « 
AuKvaHainrichlung bafindat und anh^bbar soMa 
abaanMw auagebildat ist Das ganannta RHzal dar Auf- 
waitalnrichtung Kann also achan im Startschacht auf 
das vDra^jgiwiBO nach oban garioMola Drahwoerfcieug 
aufgasatzl wardan inS wahrand das Ihrnporls daa 45 
auNfaibaran RohialOcks mtt daaam Im Elngrtfl bleban. 
Nachdam dar MonNanMagan Im SoNldschwanz anga- 
lomman icC hsnn das Orabiwarkzaug angahoban war* 
dant bia daa RohiitQck im SchaiM daa 
SchOdschiimzaa anlagL Danadi kann daa RohrslOdc « 
durch aintachas Drahan daa Drahworkzaugs baNnda- 
runosfrfli autMiMBilaliMfdan. 

Zur DuvhfOhnjng dar Verfahransvananta. aralcba 
nvt ZuaalzrehrBtOckan aitaeitel, varlQgt dar Itentfaiwa- 
gan wnugcwaisa flbar znvai Betfltigungsvorridaungaa n 
dia unabhftngig vonatnandar battligbar, irabhangig 
vonainandar ar^efabar und absanlter sowia gagenain- 
andar varschiBfabar ausgebfldat aind. Htafdurdi kann 



Figure das Datal IV aus Figur 3 wflhrand ainaa 

FigurS ainan Sdmitt antang dar Unia V-V gamSB 

RgurS; 

Figur B aina parspaMivisdta SIdzza ainaa Monliar- 



Figur7 ainanAbsdnittainaBfflitdarErfindunghar- 
gasianan, ncniDagamwiiws* 

Figure eina OaislaDung wis Plgw t Jsdodi ainaa 
andaran AuafOhrungdMi^Ms* 

Dia in Figur 1 dafgastalta Vortriabsmaaddna 1 
umtaBt ainan Sd«d 2 mH ainam nadMganden SdM- 
edwfanz 3 und ainam Sdmaidrad 4, watehas nvt Hart- 
matailwailaeugan 5 varaahan isl Dar in dnan 
Bradwriaum 6 galanganda Abmum MM abar aina For- 
dertaHung 7 in dan (nidil dargaaMan) S ta rt s d v wJt t 



Dia Vortriebamasd^na 1 M rnHlala Gtauerzylindam 
B lanhbar. Bn Drahanliab 9 arzaugldto lor dan Bdv- 
vortriab notwa n d l ga DraMaawsgung. M«hingagan dfo 
Vtortlabakr a lt mmals Vbrtrtabazyindam 10 arzaugt 
wirdlwak^wsidiaufdamdurehdtoRdvstOdiall. ir 
und 11'*gak)(ld8t8n Rdvstrang absUtzan. 

AndanSto6kantan12. 12* zwisdian dan ainzalnan 
RdvstOdcan 1 1. 1 r und ir aM an dan Irwianwwidun* 
gan dar RohrstOcto 11, IV. 11* aniagande ZutaHz- 
rdastOcka 13 und 13* angaordM, waldia dan 
Rohr Strang ctabiUsiaran und gaganaindrlngandasWte- 
serabdidilaa 

Dia Manriebszylindar 10 slOlzan sidi mil ihran Kd- 
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benstarxien 1 4 euf einer OrudqMte 1 5 aU welche «^ 
dmmauf demvcntofstenRohfstOckll aiiBeot 

Wajleitiin sichtier sind eina PoeKMoreinricMing 
16, wddiB mit flincf AndocKstBtion 17 tusBfrvtienwirkL 
cawi* Vereorgungslailiingen 18. Hattaplattan 19 imd 5 
FOhrungssehienen 20. Dto Funhbon diesar Telle wird 
spaiereriaiitert 

Figur 1 und Figur 2, eine vergrOSerto Oarstettung 
des Detais II au» Figur 1, zeigen den Vorlahrensab- 
schritt in dem das AusecNa b en einea Rohraacte 11 >0 
auadam ScHldGGhwanz 3 bairn gMchzaHigen Vortrieb 
dar VortriabsmascMna 1 arfolgL Haizu kX in Pigir 2 
dauflich tusahan. M'e aicftdto KiDlianstBriga 14 aufd^ 
Onid^ilatta iS, und diaaa aich ouT dam RohfStOck li 
akial(miAnder8loehanta12ziMGGhandamHohret^ i$ 
11 inidam RohrilOck IVaiWdaa ZkiaflbrehnBl^ 
Baida Mil das RohnUck 1 1 iiid daa ZuaalmhrtiM 

44 fifM-l iM^r -* ^ *■ * -' ■ -* - - »^ » until n>il»«* 

fa. avn ¥or aefn MjaacniaDafi ■UrOovKin, paanoniert 
und anattart wMdan. 

SowoMdlaRohralOckail. 11*. iribauchdie » 
ZkjaatoiohrstOdo 13. 13' badahan sua SiaNttechban- 
dam. waldha aich in UmtangarloNung Obarigppan. Die 
im Obartappungsbarafcb aii8anliagandan Bandanden 
dar Hohiancka 11. 11*. 11' tragen Ja xwai RrM. die in 
JflNMliB ainen lahnrtEmgananigan ScNttz im InnanHa- a 
gandan Bandanda aingraltan und nit diaaan luaam- 
man die AuhNaHainrichlungan 21 bidaa Durch Drehan 
dar nilzal warden die baldan flberlappandan Bandan- 
den gagenehander varechoban, was die Aufwaitung 
derRohfatOdoll. 11MrbawiiM.>MdlaasaU- so 
rohmodoe 13.13' sind nitsolcban AufMaitainrichtungan 
21*versahtfi. 

Die AuBenfcanlan dar RoMDcka It 11' tragen 
ringwnnlautonda Di ch| ai u l i a 22, 22*. mttals waichan 
die BloekuKa 12 abgaciehtet %vird. Die DicKMkung « 
a^iddurch daa Aiyrawian dea ZuuMhniOdK 13 an 
die bYwnwandungan dar nohnttcfca 11 und 11* im 
Beraieb von deren SloBiqtfila 12 noch aihOM. 

Die DioNprane 22. 2Z sind auBan mit rtngsumlau- 
fenden Dictittippen 23. 2T versahaa welcba die Funk- 4o 
Hon vcn Dichtnhgen Obamehmaa VWa in Figtf 2 
eradrtlkrh. verNndern diese Drcht^ppen 23, 23*. daO Im 
anstehenden Boden 24 gegebanenfalls vorhandenes 
drOckandee \^^Bser zwisdwi dem durch dto Rohrs- 
tOd9l1.1V. irgabiUetenRohratrangundderlnnefv 45 
wandung dea ScNktochwanm 3 ins fcinere der 
Nfartileijii iiuiithina 1 einc^lngan icanri 

Der zvMSchen dam Rohratrang 1 1 . 1 1 M r und dam 
anstehenden Boden 24 vartletoandeRingraum 25 wifd 
mH einer durch InjeMlonsdOaan 26 elngebrachten Sus- so 
pension 27 verfOfft. Die Iniel^tionttdaaen 26 cind ledigfich 
schematisch daigastaOt sie baf'ndal sich zwadmiaOi- 
gerweise im Bereioh das bohrvortiebsabgeMvandten 
Endes des Schildschuv&nzes 3. 

1st in den Tiguren 1 und 2 der Verfahransabechritt » 
dargestefit in welchemdie VMriebamaschina 1 vorge- 
trieben und das zUetzt angaaetzia RohralOcIc 11 aus 
dem SchHdschwanz 3 ausgeschoben wird. ao zeigt 



Figur 3 dan Vertihrensabachnitt in dem ein dbrch den 
bereits ausgebautan Rohrsbrang 11. IT 11" hindurch 
ftansportiertes Robr5ti)ck 11"" im GcNidsc^wvanz 3 auf- 
gaiwaitat wid an das MhnlUkk 11 angesatzt wild Die 
^tortr1eb6^la8Chtne 1 steht dabei ab'U: dto Kobenstan- 
gen 14 8indindle\A)rlriebszytfnder lOeingeWvantfxl 
die DnidTilatta 15 (8t¥om RohrstOdcll weggaiogan. 

Oas nau In dan SchiUschmvu eingebrachte Bohr- 
stock 1 1~ ist attammen mit ainam ZusataohfstOcfc 13* 
auf einem ^er verelniachi dorgasteHtan) Montfarwragan 
28durGhden Rohrslrang 11. 11*. irNndwchaanGpor- 
liert wofden. Der Monbenivagen 28 ist nun an der 
Andodotalion 17 angela^ppeit und Qber die Pioaitionier- 

_^__|^^^ - - 4 A rill .il.l ■ ■ * - ». ^ ,, - mJm m ^ - *- - 

atiKnung id in r^osioGn georacnt wofoan. oas nonr- 
stock 1 r iagtaii zwai BetMigiavBvoniGhtunga^ 
dM tMidan AuAaaSainrichtungsn 21 auf. Ebanto fagt 
ifaa Tm atiiohralOfcfc 13" aut einer BetflflgungsMMikih* 
lung 29 i» dto AulMtainkMung 21* aul DIa Baini- 
gungofoniciitungen 29* 2St iMStehsn im waaanlMien 
aua Orahwarioaugan 30, 30*. wilcha sieh im QnsFWnit 
ifan oboribOTOhriobonan Rilzafei d6r AulMlainrfeHlun- 
gan21.21'bafinden. 

Die BettSgungsvarricbtungen 29 ffir das RohrSUck 
11"* sind einem vorderen ArbeilBtisch 31 des Momier- 
wagana 28 zugaordnat; sie Gind anhabbar und abaank- 
btf aucgabMsL (Xa BelftligungsvorvicMung 29* ID^ 
ZUsatnobrstOck 13* sifert auf emem ebenbfo anhebbar 
und ebsBrM>w ausgabOdaten Nntaren AibaKstisch 32 
des MonbanMagana 28. wakiiar relaliv zum voideran 
AfbaitBti80h31 ver6chiabbari6t:cfaaistmrtainamDGp- 
pa^pfeH angadautaL 

SowoN der voidera Aibailslisch 31 ala auch der 
binlara AfbeilBliacli 32 daa Ifcriliamagans 28 vavf^ 
ita VMi^iannzyllnder 33 und 33*. walcha bairn Trm- 
port daa Rohnaocfca 11* und daa ZUsatarohrattoka 13" 
sfchwatslan, chB dto D rahwrei ieeauoe 30, aCTIm Bngrfff 
frit den jaaraMgan Au^MitsinricMungan 21» 21*bl88ien. 
Zum ArMben der Batttigmgavonichtungen 29. 2ar 
werden dte Verspannzylindfir 33. 33* eingezogen. 

Der IMontiefwagen 2B weist neben Nar nki« sicbt- 
baren RAdera watcba den MonSennagen 28 gegan dan 
Rohrslrang 11. 11*. irabstotzen und vor dem Rohr- 
stock ir* bm himer dem ZusatzrohrstOck 13" ange- 
oidnet sind. FOhrungsrMer 34 aut weteha in den 
FOhmngssdiienen 20 laufan. Die FOhrungsschiBnan 20 
toagen die ^araorgungsleitungen 18 mrttels In regelmfl- 
eigen Abeianden vorgeaehenen HaHeplatten 19. Beim 
Vertahrsn des l^tonliefwagens 26 im Rohrsfrang 11.11*. 
11" wacden die FOhrungssehienen 20 aufgnind der 
FOhnjngsrader 34 angehoben. so daB wegen der l^atte- 
platten 19 im Ergebnis auch die Versorgmgsleitungen 
16 im Bareich des Montieiwagens 28 angehoben war- 
den. Die Vereorgungsleitungen IB steUen daher k>etm 
IranGpon des Rohr6tOd<& 11" und des Zusafzrohr- 
stocks 13** Kain Hmdemis dar. 

Figur 4 zeigt das Delal IV aus Figur 3 Jedoch wah- 
rand aines gagenobar Figur 3 spAteran VerfBhrensab- 
achnltts: Das RohrstOck 1 r wuide bereits aulgewaftat 
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undandasvotdcf Ehdades RoN slia ng s 11. 11*. 11". 
«l80 «n das RohrslOdc 1 1 an9«Mtri Die AuKv^^ 
tungen 21 sM s«Marretierand. codaBdie AuNMilung 
dauerhaft let Oia DrarnMrioaugfl 3D des vorderen 
ArtMftBteches 31 cind bareAs imeddr a'noefahran und 5 
rticM mahr im Bngrin flit den ratzdn der AuKm^ 
tung«ft21. 

Der hintere Aibeitstisch 32 %vijnto rdaliv zum vor- 
d9nn Afbertstisch nach vorne veisehoben und hier- 
duich das ZUsatnohretOOk 13r in Posltton gcbraehL to 
Oas Zusatzrohrstuck 13" bdindet 6iGh nun im Bare^ 
dorStoBlQntoiaiwischandamRohrBlOckll unddem 
nohretockll- Durch AnMbandeaOralwarkzaugsSff 
In den Sehfitel dea FtohRtange 1 1. 1 r und Orehung 
dearatraltderAulwQHeinrmung2r«Mdta6 2ii^ ts 
rahfiluGk 13* ai4to«Mfaiil und gagan dto InnenMnnd^ 
gan das notasmdcs 11 und das Rohratucto ir 
venpannL 

rigur 5 zaigt ainan ScMtt anliang dar Unto V-V 
gamiB Figur 3. AuBanfiagand artannt man dan » 
(^eadwiManan) SchMcdwanc 3 und In Drmiieicft daft 
RohmlflGk 1 1 und das 2^jfiatOTihr6(ack 13. weUw das 
vMdara Enda daa barate auagabautan nohretranga bil- 
dan. D8smftdemMontianMigari28tran8porliarta Rofif- 
sbjcfciristteitanalnOreulMtdafgastMwcM a 
zu artaannan ict daB aa nvai Qberiappanda Endan aul- 
vMiit und durch aina RMvbawagung dar baidan 
Endan nilgewaitat waidan kana 

Dar (vareinfiaeht dargealalta) Monllaiwagan 28 
umlaBt naban dan bareKa baachriabanan Drahwark- jo 
sauganBO.damindtoaarDaiaianung alain aichibaran 
vmderanAibailettachBI unddenVMBpamzylndemBB 
ain Oacun walchaB dnaraaila dto Aiba H sOacha 31, 
82 und andararsailft dia (in 3 nid« artanrtmn) 
naoar 00 ngi. iiiuiau fMKJian wn oar MonoanMoan x 
28 im Rohrstmng 11. 11*. 11* htov und haitoaiMgan 
Isnn* 

Am voidaran Enda dea MontienMagana 28 tat'aina 
Kupphjngsvonichtung 37 zum Moppein an dto 
Andodstalion 17 der ^irfrlebivnafichine 1 angaotdnet 40 

Waitertiin iat in Figur 5 gut zu arkannen. wie die 
FOhrungsrMer 34 des Montienvagens 28 in den FOh- 
rungfischlcman 20 laufen. weiche mittels der Halteplatte 
19 die Vercorgungdeitungen 18 tfiter dem Montien«a» 
gen28anheben. 4S 

ngur6zaigCe{neper6pettfvfecheOartteltung eines 
BalGpielB fOr einen MontiarMragen 28. wekiier beretts Cm 
einer vareinfachteran Form) in den Figuran 3. 4 und 5 
dargesteirt ist M dem Qestell 35 1st ein vorderer 
Arbellstfsch 31 angeordnet, vraktier zwel Drehwedc- so 
zeuga 30 ale BetttigunoevDrrkiituno 29 fOr die Aufwait- 
etmksMungen 21 der RotvstOcka 1 1 "* irflgL Auf diesen 
Drehwerkxeugen 30. welche anhebbar und ab6entt>ar 
ausgeblldet dnd, Uegt ein alrlchpunktf ert angedaulotes 
FViNstfldc 11** auf. Der voidere AibeitctiGch 31 ist » 
rechts und inks mit Vercpannzytindem 33 versehen. 
weictia dem RohrstOck 11" kn Zusammenwirkan mit 
den Drehwedaeugen 30 einen sicheren Halt for den 



Umpcrigeben. 

Der hintere Aibalstech 32 daa Montiemagenft 28 
ist mhtals VevfahrscMenen 38 und Ungiflehem 39 
IftngavQfachiebbar auf dem Qeatal 35 baMigL Er trflgt 
aki Drehwrerlaeug 30*. welctwa im Zusam m amwrt tan 
mit dan recNa und Kntai angaordneten Veispannzyln- 
dern 33' das ebentals tUichpunktfart angadaulela 
Zusatzrohrstack13*hait 

Hntar dem Zkttatzrohfstuck 13' ist dto OastoK 35 
dea MontiaivraganB 28 nil zwal abgtMHnkalian Rfid 
36 vaibundan. wetehe auflgrund Irer AbMrinMutgaank- 
racht auf dar Oberfiacba der bmemyandung dee beraila 
•uGgabaulan Rolmangs 11« IV. ir afarolaa ^eneo 
befindan alch vor dam RohiatOdc ir zwai ebgawkv 
kella Rider 38. Zwiechan den baidan wfdamn Rfidam 
36 iat aina KDppfcingpwiiicbtung 37 zum Ankoppaki 
dee Mon«anNa0ena28andia AndodcBtalon I7der to- 
Wetia m aiwWna 1 voiQasehefi 

Die abanfaHa «m Qeelali 35 angabrscftan FOh- 
lungsfBder 34 laufen in den Fttvungeactvanen 20, txn 
diasezuBanmnmitden(Nernlcbtdargestelter4 Ver- 
aorgungslafeaioan 18 im Berelch des MonlienMQena 
28anzutiaben. 

Rgir 7 seMaeiieh zeigt ^nen Abschnitt des irn 
adindungagemftBen ViBrtBitvan mil der arfbvlunQa- 
gemftBan Anow<nung hergectaltan Bdir s tnmg s 1 1 . 11V 
ir. 11". MitdurahbroQhanenUfwnistanoadaula^ wla 
die Zusstzrohratocka 13. 13' und 13' Jawala kmertiab 
dor RohrstOcka 11. 11'. 11". 11* eitcen. In diaear Dar- 
slelung wild tamer daudteh. daB die DtoMippen 23. 23* 
der Dicmprorile 22. 22* ais intoiMe Ochtringe wir- 
ken. 

ki Figur 8 let ein andereaAusnhmngebaiepiel einer 
arfindungagemABen Anoidnung entipiac h end dar Bar- 
ataftffKim FiBur 1 gazaigL Ola totiebamaacNna 1 
dtaeaa AuaUhnjngMapleto «nMR 9tn TdedcpteH 
40. welch ag hi 1 iwaai itBUm 1 durch ain auSanBegendea 
HQBfotv 41 und ein gegendber dieeem koamri var- 
scNebbaren Inoenrohr 42 dee Schikischwanzes 3 
gebiUel ist Urn die Verschiebung des HonratiB 41 
gegen daa kwienrohr 42 milnachen 2U wyman. ist auch 
die FOfdedeitung 7 mil einem Teleskopabachnitt 43 ver- 
aehen. 

Das TeWoptefl 40 wirddurt^TeleskspzyMor^^ 
die sicti mittels >«rderar Lager 45 am vorderen Tel der 
totrfebsnnachina 1 acMffe mitleta Nnterer Lager 46 am 
Nnteren Tel der MorlriabsmasMiB 1 abstoizen. aus- 
einandergeschoben und wieder eingezogen. Vor dem 
Teieskoptel 40 verlOgt die Vorklebemaschine 1 Ober 
eineAnzahlvonvQrxferanVef&panneinheit8n47. tnem- 
iprechender Weise belinden cioh aud) Nnter dem Tele- 
slopteil 40 umfengsverteitt Vefspanneinheilen 48 an 
der Vbrtriebsmaschine 1 . 

Die V^rsponneinheiten 47 und 46 bestehen Jeweils 
aus zwei Hubzylindem 49. mfttalB weldien je eki 
AuBenwandabschnitt SO in den umgebenden Boden 24 
gedrOcM und aus diesem wiader herausgezogen war- 
den kann. Durch abwechselndes Betftligen der vorde- 
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ren Vorspanneinheiten 47 und der hinteren 
Vore|>ann«iiitraiten 48 und mK daruif abQestinvnlBn 
Gr> uwr Auuie^bewegunodn der Tefeckopcytinder 44 
efgfbt slch dne wunmarlfQe Fbdbewegung der 
IriebsmaGchina 1. sodaB sch dieee for den Vodfkb im 5 
wmntfichon nur gegen dan anstohandan 8odan 24, 
und nicht gagan dan ausgabaulen Aohrslmno 11. 11*. 
1i".ll"*abstOtzt 

Das fai Figure gezaigta Austehninssbaispiel atnar 
adindungsgamaBan AncMdnung arvnOglicM alao ainan 10 
konSnuierlidian VorMt^ wahrend kn Sdmtz das 
SchildBChwanxaa 3 dar Rohrsasng 11. 11*. ir. 11*" 
hafgaataUt iMid. 

Urttar BaojQ auf dto Rguran 1 bis noelinate 
auf die F u n Wi o n cwa ia a daa dort geceiBlan MCb- is 
iutiQibaicpials aingagangafK 

fell (ridn datgaMa l h an) Qtartachachl wardon ain 
wMlbaraB RohtdOdc 11* und ata ZuaaMislfidc 
1 3- auf dia DrahafarloEMiga 30. 30' daa Moni a w^an a 
2eaufgaaaMundinittflladar\tapannzyfindar33.3T ao 
aul dam Monllanwaoan 28 verepannt Dann wM dar 
Mm Manaagan 28 durchdan faara H a auagabautan Rohf- 
sirang. 11. in 11- Nndurchbiaindan3chidsch«Mtftt3 
dar VtortrfabamascMna 1 varlahren. HtarM atotzt ar 
aieh initials vter Radam 36 an der Innamrandung daa 29 
Rohrdrangs 11, 11\ ir ab. QIaichzaHig wantan da 
FOhmngsachianen 20. und mit diaaan Qbar <Sm Malta- 
ptaMen 19 die VaraorgungsleHungan 18. mittela der 
FOhrungsrAder 34 vor dem MontiarwDgen 28 angah»- 
banirdtiinlardiaaemwiadarBbgaiagt 9o 

Parallal zu diesem Morgang wnd die Vortrjabama- 
scNna 1 1n dan Bodan 24 gatrleban und glaicftzeHig das 
zuCeM angaaatita aufMrtbara RofireaJck 11 aua dem 
SchadKhwanz 3 auagatctioban. Mam sich dia Vbr* 
trfabazyfinderlOObardaOmc^iiattalSaurdamRohr- as 
slOdcll abaUMzan (vgl. Flgur 1 und Figur 2). 

Nachdam daa RohrBOck 1 1 nahazu vottsttndig aua 
dam ScNktectMnz 3 auageachoban iat warden da 
Kol>enst8ngen 14 in did Vortridbszylinder 10 eingefah* 
ren, der Bohrvorlileb wird gestcppt und der Montferwa* 40 
gen 28 wird Qbar dia AndocMation 17 an da 
Vortriabsmaschine 1 angakoppett Mittals der Posttio- 
niereinrichtung 16 wird der Montierwvagen 28 go poeitio- 
niart daB das auf dem Monfierwagen 28 tranaporliarta 
RoMOck 11*" nach dem Atifwehan an dar voidaran 45 
Kantadas RofvsUdcs 11 anfIagt(vgL F1gur3). 

Zum Aufweiten dee RohTBtikte 1 1" wBRSen da bai- 
dan Drehweha9U90 30 daa kordaran A/batetiachaa 31 
daa Montieofvagans 28 angehoben, bia daa noch nktit 
autlgaiveHete RohratOck 11 im Scheilel dee SchiU- so 
acNNanzes 3 aniiagt Dann warden de Drehwerkzauge 
30 batatigt so daS de AufweiteinrichUxigen 21 das 
RohratOdc 11"* autwettan. Nachdem die Oichflippen 23 
der Dichtprofla 22 rundum an der Irwianwandung daa 
SchOdficbwanzeG 3 anfiegen. wvd dw AufwaHung arra- ea 
tiart-wasamainfachstendurchaina saMarratiaranda 
AufweitainrlcMung 21 arfolgt - und dia Drahweilaauga 
30 warden wiader abgesanld. Sodann wird dar hhtera 



Art>eit6tiGch32de6MontienRragens 28 nach vome zum 
vordaran Arbeitstisch 31 hin bawegt urn daa Zuaatz- 
ro^rstOdc 13' in mne F0si6or\ zwiscfien dia MasfOcfca 
11 und 11' zu bringen. Das DrehwerKzaug 30* wild 
angehoben, b« das Zi«al2rohrGUd( 13" imSchalBl dar 
beiden nohretOdoa 11 und 11- titzt. wonach das 
ZuaatzrohrstOdc 13' durch Betttigan daa Dranwarfc- 
zeugs 30' aufgeweitel wird (vgl. Figur 4). Die Aulweitung 
des ZusatzrohratOcks 13" bawtrkt eins Zenfcrien^ uid 
Stabilisiarung dar beiden Rohrstocitt 11 und 11* sowia 
aina vad>a8Gerta Dicfrtwirlajng der zwischan dtosan Ke- 
gendan Dlchtprofila 22 und 22*. 

SMMch mi6 audt daa DrehMvartaaug 30* auf 
dam Nntaren A/baitsiisch 32 das IMoniianv^ans 28 
abgaaaril« und dar Monttacwagen 28 wiadar zudkk in 

-* — — ^tm >■ mkt II rill . ^^Imhtmct \ in rt .-t nti li ■■m ■ »»- 

oan snarvcnacnc wibinml uar vuuiau rbiwi oaraiB 
tMadaf aulft a no ii wnan wi d aii, wihrand dar Mondaiwa- 
ganaduKhdan RohnlranQ it. ir. It*. Il-arfldcfei 
dan StivtBGhadil Iftuft Dia Vortriabeiyfindar 10 sttttan 
ak:h dm Obar dia DiucMMa 15 auf dam fiau ainga- 
bmdvan nofwsiodc 11- ab. Dar balm Ausadiiaban das 
nau amgabracfrtan RofMstOds 11** vofblulbanda Ring" 
mum zwischan daasan /kiBanwandung und dam ansta- 
henden Boden 24 wind frit ainar admal arMrtandan 
Su^anslon verpraOt um dan Rohralrang 11. 11*. 11**. 
11***zustai!)iiisiaran. 

Das In Figur 8 dargastallta AusfQhnjngSbetspial, 
das sicb m dem eben besctvlflbenen Ausfflfvungabei- 
^ai umerediaidel. ermOgik4n ainen umaibrechungs- 
treien Vorlrieb, wfthrand de IHerstailung daa 
Rohrstnangs 11. 11*. 11". 11* fl^afChwoN in dar oban 
basdviabanen Weisa arldgt dann de Vortrtabsma- 
achine 1 atotzt aicfi im waaandofien mrttefe dar Vsr- 
apwminhaltan 47. 48 gagan dan Bodan 24 abk 

ZusammanaleBungdar BazugazaidYen 



2 


Sehild 


3 


SchildBctiwanz 


4 


Schnaidrad 


5 


Hartmetalweflaauga 


6 


Brecherraum 


7 


FOfdartaftung 


8 


SteuarzyUnder 


9 


Drehanlrieb 


10 


Vtinriebszylndar 






12. 12* 


StoBkante 


13, 13\ 13" 


ZusatzrofvstOdc 


14 


Kdbenstange(v«i10} 


15 


Dnjdqpiatka 


16 


PDcitionierainridTtung 


17 


AndoGtatatton 


18 


Varsoi^jngslailuigan 


19 


Haltepiatten 


20 


FOhrungsscNenen 


21.2V 


Autweiteinrichtung 
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22.2? 

23.23' 

24 

25 

26 

27 

28 

29.29* 

30.30* 

31 

32 

93.33* 

34 

35 

86 

37 

88 

89 

40 

41 

42 

43 

44 

45 

46 

47 

46 

49 

50 

PBlMIIUISpfOCSiKi 



Oich^ptofi 

Oictitiippen 

Boden 

injektionsdOse 

Suspension 

MontienMBgen 

Betttigungsvornchtung (fflr 21. 
21*) 

Dr o hw c rl g euge 

Afbott5(jscft(voiderQr} 

Aibeftstisch (twTterov) 

VarspennzyMer 

FQhrungsrftder 

QeBtel 

RActar 

Klipplungsvofflchtung 



Lfingloch 

Tolwlajptoil 

HOUralv 



T6M<DpabSCfYVtt 

TetMkDpzyfndof 

Lager (vofderee) 

Lager (Mntores) 

VSerepanneinheiten (tfoidere) 

VerspanneirMten (htntere) 
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1* VMihren unt llenuteHen enee Tunnels in ScNtt* 
voftriib ntilfolgenien V^feli eductvuieiii 

(a) VbrtM einer M w tiie b<mwcN ne (1) mft 
enem SchU (2) und einem SdMsdwMun C3). 

(b) AuG6eM«ben etnes nohrstOds (11) mm 
dem SchndBChwanc (3) beim NfortleU 

(c) Traniport eines sufweittwrin RohrstOcke 
(111 durch den bereite ausgebauten Rohr- 

I (11. ll\ 111 Nndurch in den ScbOd- 



in Unnian0snchtung leweils Qbedappea 

3. Vertahren nach einem der Ansprochd 1 odor 2. 
daduich gekennzeichnet, daS 6ich de VortriebG- 
maschine (1) fOr dan \AMtrieb jmreils auf dem 
zulebEt an dan Rohrmng (11. ir. 11*) angeselz- 
ten Ro^YctOcH (111 dbsiatzt 

4. Verfahren nach eiiem der AnsprOche 1 bis 3, 
dadurch gekannzelctmel, da8 sich da Vortriebs- 
masdiina (1) (Or den yorlrieb Im umgebenden 
Boden C24)abstQtzL 

5. Vertahran nadi einem der AnspiOdw 1 bia 4. 
dadurdi gakannzaichna^ daB ein zvMcdien der 
AuBenwandungdaa Ftobrslranga (11. ir.in und 
dem anatahenden Boden CZ4> wrhandener Ring- 
laum (ZS) verfQIt aiM. 

6. Verfahren nadi Arapnidi 5. dadurch gekann- 
zelctinei daB da VtffOiluno dea Ringraim (25) 
Cber IniektionGdasen (26) am vortrieb ea bgaw an d- 
tan Endades Sdvldschwanzes (3) eriolgt 

7. Vartahran nadi einem der Ansprodia 1 bis a 
daducb gakannMicfi ne^ daSdto Abdklihaig das 
SdiitdBChwaminnenraums gegen drodondea 
Mbsaar Oder gagen eina NMMmassa mittala 2wf- 
adiender Au0emwandungdarRohrslOd«a(11. 11*. 
ir. 10 und der Innenwandung dea Bd«d- 
sdwonzea (3) angeofdnetar RInga aua gummielar 
staham Material erMgt 

8. Vwfahran mdi ainam der An^piOdta 1 bia 7. 
dadufch ga fca n nia l ch na^ daB der Tiamport der 
auMttiaran MntOdta (1 H mH dnem lukintf er- 
angen (26) erfdgL der da RoTvdMa (111 jaaraila 
indenSchBdBChiwaittC3)a a n»por ti aftunddortaul- 



(d) AuhveHen dea auNrdtoaren RohistOdca 
(1 n im BdHdadmam (3) und Airatferan der 
AulWeiajng, 

(a) Anaalzan dea aulgawraitalan RohislOdc 
(111 « das bohrvQrtriebasaitige Ehde dea 
barafta ausgabauian RohrBtrenga (It. 11*. 

in. 

(0 Wtederhdendar VarWr e naschriBa (b) bia 
(•). 

Verfahran nadi Ansprudt 1, dadurdi gal(anft> 
zaiebnei, daB alB auMibara Rohrstodta (1 1 . 1 V, 
ir. Ill ringiomiig zusammenQebogene. aufwett- 
bara Bander vafwendel warden, daran Endan aidt 



91 Varfahran nadi Anspnidi 8i dadUrdi gakann- 
xalchnat, da0 der lAmtierwagen (28) beim Durch- 
laulen dea Rohrabranoa (11. IV, 11T d a 
VoraorgungGieilungen (18) der Mortriebamaadiina 
45 (ll)anhebLsodaBdiasadenTfanBportderRohra- 
I0dca(lil n i dtbeWndem. 

ia Vlarfahran nadi ainam der Ancprodie 8 und 9. 
dadwd) gakannzeichnal, daB der Montienwagen 
as (?6) Im Sdildschwanz (3) an die Vorbtobema- 
adana (1) angeloppdt wild. 

11. Verfahren nadi Anspnjd^ 10. dadureh gelienn- 
aaldinet, da8 dm Energlaversorgung und/odar da 

55 Blauenjig dea Monberwagana (26) im angeivppd* 
tan Zustand (»>er da >A)ftri«bcnawd«na (1) eH^ 

12. Veilahren nadi ainam dar AnsprOdia 1 bia 11. 



8 



15 



EP08ai359A1 



16 



dadurch gokennzelchnet, daS zueAtzfich turn auf- 
weitbarsn Rohrstuck (11*0 joMOiis «in Zusatzrohr- 
stOck (131 in den ScNldschwanz transportiert wird. 
waichefi nach dem Aufweiten. Arretieren und 
AnGetzendeeHotvctadaBOOandenbereftsaus- 5 
gobauten Rotvstrang (11. 11'. 11". 13. 13*) in den 
Bereid) der StoShante (12) zwischen dem Rohr< 
stock (in ufvJ dem Ftohretrang (11. 11', ir, 13. 
13) vertrecht und dort aufgewraitet wird. bis ec an 
den Innenwandungen des RoMOdcs (11*^ und to 
des Bohrstrangs (11) anffegl. wonach dfe AirfHvei- 
tuiQarretiertwjrd. 

13. V^ffafYen nach Anspruch 12 und 6inwn der 
AnsprOchedbisll.dadurGhgokMinaetelinettdaS itf 
der Montiefwwn (28) iaweils ein nohrstOck(in 
und ein ZusaizrohntOck (13") xuMmmen In den 
SchidBdManz (3) tanBparfwt nnSchEt das 
RohrvtOck (11") aufweitet anroliert und an den 
bereHsauegebautenRoltf«tranQ(11)ans«tzt.unci jo 
danaoh das ZuBatzroNstOck (13^ fn RoaMon 
bfingt, aufweitetundairetiort 

14. Verfehren nach einem der AnsprOche 1 bis 13, 
dadufch gakannzalchnel, daB samtScha Verfah- 8S 
rensschritta femgastauerl ehiolQen. 

15. Anordnung zur DurchfOhrung des Verfahrana nach 
einem der AnsprQcho 1 bis 14, umtassend: 

30 

• eine VAxtriebsmaschina (1) tnit oinem ScMd 
(2) und einem ScNIdachwanz (3). 

• eine Anzahl von aufweittMfan RohrstOdon 
(II.IIMIMn. 

• einTrantportmiltal(28)zumTnn8ponderauf* 9S 
wwitaann RohfctDcka (11*7 in den Sdft^ 
schM«nz(3). 

• AufMSftainrtchturigen (21) xum AuhMiten der 
RohiB«cke(11. IV.ir. IH. 

- An'etiervornchtungen zum Arretieren der Auf- 40 
weilung. 

• eine Postioniefeinrichttng (16) turn Ansetzen 
der aufgoweitaten RohrstOcke (11"*) an das 
vortriebsseitige Ervle des bereits ausgebauten 
Rohrttrangs(11.11\ll'). 46 

' soMvie Mittat (10. 14, 15) zum MxscNBben 6» 
aufgewBfteten RohretOdo (11, 11', 11*. 11") 
aus dem ScNdschwanz (3). 

16. Anofdnung nach Anspruch 15. dadurch gekenrv so 
zaichnet, daS die aufwett»ren Rohrettkto (11. 

1 1 M r. 1 1 ") ringiormig zusammengebogene. auf- 
weitbare BAnder stnd. deren Enden sich in 
Umfangsrichtung jewots Obedappen. 

69 

17. Anofdnung nach einem der AnsprOche 15 oder 16. 
dadufch gekarmzaictinet, daB am Schildschwenz 
(3) InjeklionsdOsen (26) angeordnet sind, um den 



Ringraum (2^ zmschen der AaSenwandung des 
Rohrstrangs (11. 11'. 11") und dem anstehenden 
Boden(24)zuver10llen. 

18. Anordnung nach einem der Ans(xOcha 15 bis 17, 
dadurch gekennzeMmet, daO die atAreitbaren 
RohretOd«(1l. ir. ir. inmitanlhrerAuBen- 
wmtung angebrachten Ringen aus gummielasti- 
schem IMalarial versehen sind. 

IS. Arvxdnung nach einem der AnsprOche 15 bcs 18, 
(tadureh gelceniuaichnal, daB die Au8anl«ntan 
der aufweiibaren RohrstOd« nvt einem gunwiieia- 
sti&chen Materia) Qberzogen sind. 

2a Anordnung nach den AnsprOchen 16 und 19. 
dadurch gakannzaichnai; daB im Obarlappunga- 
bareiah der aufiMaitiaran BAndar ImmOs aina fcn 
wesentPchen ana) vedaufendei zwisdten den Obar- 
lippendan Bandenden angaodnata Didtung vor- 
hamenlEt 

21. Anordnung nach einem der Ansprtkcha 15 bis 20. 
dadureh gekannzalehnet, daB das Itancportoiittel 
dn Montieiwagen (28) id. der eine Betadgungsvor- 
ridittfig (29) fOr da Auftivarteinrichtungan (21) 

22. Anordnung nach Anepruch 21. dadurch gekann- 
ZBichnet. daB die Vortrfebsmaschine (1) dne 
AndodostBlion (17) zum Antvppdn dea Monliai>wa' 
gena(28!)aufMiBist. 

23. Anordnung nach Anspruch 22. dadurch gekann* 
zaichnal, daB die Podtiodvainrichtung (16) der 
Afdocfcrtafon (17) zugao ^ dnat id. 

24. Anordnung nach dnem der AncpfOche 22 oder 23. 
dadurch gekennzaichnatf daB der Monlierwagen 

(28) Otier die Andcckstotion (17) mtt den VerBor- 
gurigddtungen (18) der >ft3r1rieb6mBSchlna (1) ver> 
onoDar sl 

25. Anordnung nach einem der AnsprOche 21 bis 24. 
daduch gakannzaichnat, daB der Monlienvagen 
(28) Mfttd (34) zum Anheben dar Varsorgungdd- 
lungen (18) der Vortriebsmeschine (1) autwdst 

26. Anordnung nach einem der AnsprOche 15 bis 25. 
dadurch gekannzaichnel. daB aufwdtbara Zusatz- 
rohrdOcka (13) zum Aniegen an da Innenunuidun- 
gen jowetis zwder benachbarter Hohrstocke (11. 
1 1 ) im Berdch von deren zwischeniaganden StoB- 
tauna (12) vorgesehen dnd. 

27. Anordnung nach Arvpruch 26 und dnem der 
Amproche 21 bis 25. dadurch gakannzalchnet, 
daB der MontieoMagen (28) for dan paanNdsen 
Transport von mindestens dnem RohretOck (1 1") 
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und mindestm 6inem Zus ato PhrrtOck (13*7 ^u^ 
flobHdfll iit und jflwoits ovio BotfltiQungctwikilituiiy 
(29) aim Aufmreiten des RohrsUdo (111 Mwie 
]m«A8 eine wottere BetatigungBtfQrrlchtuno {29*) 
zum Auhweiten des ZU bttU i u lw ri Octe (131 auf- 5 
wttist 

23. Anofdnjng nach Ansponh 27, dadurch gekmn- 
lelchnec. daO die beiden BeUUiuuHftvonrichhin- 
Oen (29. 29r) unabhangig voneinander belfllK^ 10 
unabhangig voneinander anhefabar und absenMiar 
sowie gflgenejnander verBChtebbsr ausgebfldet 

29. Anordmng naoh einem dor AneprOche 15 bis 2a is 
daduch gekwvixaiotino^ daO <te VbrtrMbema- 
icNne (1) eifi maflnmensoN^bbaree Teleskoptea 
(40) ficwie dmor und dahhUar ndU Ober dto 
AHOenwandung dee ScbOdBchiMames (3) ausfahr- 
bare>taipannainheitan(47»4e|)auhveiBt to 
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Fig. 6 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 
Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 
3. Then an expandable pipe segment 11*" is transported through the 
already supported pipeline 11, 11', 11" into the shield tail 3 and 
expanded there. Upon completion of the expansion operation, the expanded 
pipe segment 11 ' " is attached to the bore feed-sided end of the already 
supported pipeline 11, 11', 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, 11', 11", 11'"). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13" into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, 11'" and in this manner center and stabilize the 
pipeline. 

The Invention is applied preferably in the remote controlled 
production of impassable sewers. 

Figure 3 

[see source for figure] 
EP 0 881 359 Al 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tubbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows, starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust-boring unit. When the thrust-boring unit is fully 
extended, the tunneling work is stopped. The thrust-boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunneling work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the nature of the 
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soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method . 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures. The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft. 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 



2 



EP 0 881 359 Al 



to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well. 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

The expandable pipe segments comprise preferably expandable bands, which 
are bent together in the shape of a ring and whose ends overlap in the 
circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2. Such a band is made expediently of elastically deformable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining soil. This annulus is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the end of the shield tail facing away from the driving 
operation. 

To prevent any pressure -exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber-like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail . As the pipe segments expand, 
said rings rest as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure -exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber-like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber- like elasticity impacts on a material exhibiting rubber- like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advcmtageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the pipeline, the 
erector car is positioned in the shield tail. Then the actuator is actuated and 
the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back and forth of the 
car does not result in any delays. 

The supply lines required to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandable pipe segments in the starting shaft 
so that the supply lines, lying on the inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 
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lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the . expandable pipe segments can also be 
transported in the threaded- in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitcJDle coupling elements to the supply lines of the 
roadheader. For exaitple, the control pulse for the actuator cam be sent over 
the docking station to the erector car, or said erector car cm be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the shield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said axixiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, eind thereafter brings the aiixiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances . 
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In an especially advantageous variant of the process there is a pipeline, 
comprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the, 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel, the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importcmce for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which aire apparent from Claims 2 to 14, advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expandable pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool. 
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To carry out the variant of the process, which works with a\ixiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the cibove- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the avixiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1. 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step. 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 
Figure 5 is a sectional view along the line V - V, according to Figure 3. 
Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 

The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area 6 is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 
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The roadheader 1 can be guided by means of control cylinders 8 . A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10, which are 
braced against the pipeline formed by means of the pipe segments 11, 11*, and 
11". 

Auxiliary pipe segments 13 and 13', sitting close to the inside walls of 
the pipe segments 11, 11', 11", are disposed at the abutting edges 12, 12' 
between the individual pipe segments 11, 11* and 11". Said auxiliary pipe 
segments stabilize the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shoved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment 11', Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, 11', 11" and the auxiliary pipe segments 13, 
13' are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
11', 11" and lie outside in the overlapping area, bears two pinions, which 
engage with a rack- like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping ends of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, 11', 11". The auxiliary pipe segments 13, 
13' are also provided with such expanding devices 21'. 
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The outside edges of the pipe segments 11, 11' bear peripheral annular 
sealing profiles 22, 22', by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and 11' in the area of their 
abutting edge 12. 

The sealing profiles 22, 22' are provided on the outside with peripheral 
annular sealing lips 23, 23', which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23' prevent any pressure -exerting 
water present in the remaining soil 24 from penetrating between the pipeline, 
formed by means of the pipe segments 11, 11', 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, 11', 11" and the 
remaining soil 24, is filled with a suspension 27, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment 11'", 
tremsported through the already supported pipeline 11, 11', 11", is expanded in 

the shield tail 3 and is attached to the pipe segment 11 , At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11. 

The pipe segment 11'", which has just been brought into the shield tail, 
has been transported together with an auxiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, 11', 
11". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment 11"' lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29' for the expanding device 21'. The 
actuators 29, 29' comprise in essence rotary tools 30, 30', which engage with 
the above -described pinions of the expanding devices 21, 21'. 
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The actuators 29 for the pipe segment 11'" are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29' for the aiixiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 28, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow . 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33', which guarantee during the transport 
of the pipe segment 11*" and the atixiliairy pipe segment 13" that the rotary 
tools 30, 30' remain in engagement with the respective expanding devices 21, 
21'. To raise the actuators 29, 29', the bracing cylinders 33, 33' are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, 11', 11" and are 
disposed in front of the pipe segment 11*" or behind the auxiliary pipe segment 
13", but also guide wheels 34, which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by means of holding plates 19, which are provided 
at regular intervals. When the erector car 28 traverses the pipeline 11, 11', 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11'" and the auxiliary pipe 
segment 13 " . 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3, The pipe segment 11'" 
has already been expanded and added to the front end of the pipeline 11, 11', 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent. The rotary tools 30 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21. 

The rear worktable 3 2 was slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13" was moved into position. The 
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auxiliary pipe segment 13" is now in the area of the abutting edge 12 between 
the pipe segment 11 and the pipe segment 11'". By raising the rotary tool 30* 
into the apex of the pipeline 11, 11'" and by rotating the pinion of the 
expanding device 21', the auxiliary pipe segment 13" is expanded and braced 
against the inside walls of the pipe segment 11 and the pipe segment 11'". 

Figure 5 is a sectional view along the line V - V of Figure 3. On the 
outside one can recognize the (cut) shield tail 3 and in a top view the pipe 
segment 11 and the auxiliary pipe segment 13, both of which form the front end 
of the already supported pipeline. The pipe segment 11'", transported with the 
erector car 28, is also depicted as viewed from the top, whereby one can 
recognize that it exhibits two overlapping ends and can be expanded by means of 
the relative motion of the two ends. 

The (simplified) erector car 28 comprises not only the already described 
rotary tools 30, the front work table 31, which alone is visible in this 
drawing, and the bracing cylinders 33, but also a frame 35, which carries, on 
the one hand, the work tables 31, 32 and, on the other hand, the wheels 36 
(which cannot be recognized in Figure 3) , by means of which the erector car 28 
can be moved back and forth in the pipeline 11, 11', 11". 

On the front end of the erector car 28 is a coupling device 37 to couple 
to the docking station 17 of the roadheader 1. 

Furthermore, it is quite evident from Figure 5, how the guide wheels 34 
of the erector car 28 run in the guide rails 20, which raise the supply lines 
18 below the erector car 28 by means of the holding plate 19. 

Figure 6 is a perspective view of an example of an erector car 28, which 
has already been depicted (in a simplified form) in Figures 3, 4, and 5. On the 
frame 35 is a front work table 31, which carries two rotary tools 3 0 as the 
actuator 29 for the expanding devices 21 of the pipe segments 11'". On these 
rotary tools 30, which can be raised and lowered, rests a pipe segment 11'", 
which is indicated by the dashed-dotted line. The front work table 31 is 
provided on the right and the left with bracing cylinders 33, which give the 
pipe segment 11'" in interaction with the rotary tools 30 a secure hold for the 
transport . 
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The rear worktable 3 2 of the erector car 28 is mounted on the frame 35 by- 
means of traversing rails 3 8 and oblong holes 39 so as to slide longitudinally. 
It carries a rotary tool 30', which holds the auxiliary pipe segment 13", which 
is also indicated with a dashed-dotted line, in interaction with the bracing 
cylinders 33*, which are disposed on the right and the left. 

Behind the auxiliary pipe segment 13" the frame 35 of the erector car 28 
is connected to two wheels 36, which are bent down and which, owing to their 
downward angle, roll down vertically on the surface of the inside wall of the 
already supported pipeline 11, 11*, 11". Similarly there are two wheels 36, 
which are bent down, in front of the pipe segment 11'". Between the two front 
wheels 36 there is a coupling device 37 to couple the erector car 28 to the 
docking station 17 of the roadheader 1. 

The guide wheels 34, which are also attached to the frame 35, run in the 
guide rails 20, in order to raise them together with the supply lines 18 (not 
illustrated here) in the area of the erector car 28. 

Finally Figure 7 shows a section of the pipeline 11, 11', 11", 11'" 
produced in the process of the invention with the arrangement of the invention. 
The dashed lines indicate how the auxiliary pipe segments 13, 13' and 13" sit 
inside the pipe segments 11, 11', 11", 11'". It is also evident from this 
drawing that the sealing lips 23, 23' of the sealing profiles 22, 22' act as 
peripheral sealing rings. 

Figure 8 depicts another embodiment of an arrangement of the invention in 
accordance with the drawing in Figure 1. The roadheader 1 of this embodiment 
contains a telescope member 40, which is formed in essence by means of an 
external encasement tube 41 and an inside tube 42, which belongs to the shield 
tail 3 and can be slid coaxially relative to said encasement tube. To accompany 
the displacement of the encasement tube 41 in the direction of the inside tube 
42, there is also the conveying line 7 with a telescope section 43. 

The telescope member 40 ie extended and retracted again by means of 
telescope cylinders 44, which are braced on the front portion of the roadheader 
1 by means of front bearings 45 and are braced on the rear portion of the 
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roadheader 1 by means of rear bearings 46. In front of the telescope member 4 0 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 48 are also behind the telescope member 40 so as to be distributed over 
the periphery of the roadheader 1 . 

The bracing units 47 and 48 comprise two lifting cylinders 49, by means 
of which an outer wall section 50 can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm- like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11', 11", 11'". 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, 11', 11", 11'" is 
produced in the protection of the shield tail 3. 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6. 

In the starting shaft (not illustrated) an expandable pipe segment 11'" 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30' of 
the erector car 2 8 and braced on the erector car 28 by means of the bracing 
cylinders 33, 33'. Then the erector car 28 is driven through the already 
supported pipeline 11, 11', 11" up to the shield tail 3 of the roadheader 1. In 
do doing, it is braced by means of four wheels 36 against the inside wall of 
the pipeline 11, 11', 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines 18 by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure, the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11, which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 
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After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 28 is positioned in such a manner that the pipe segment 11'" 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) . 

To expand the pipe segment 11'", the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3. Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
11'". After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped — which is done 
most simply by a self -arresting expanding device 21 — and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13" into a position between the pipe segments 11 and 11'. The rotary 
tool 30' is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11'", whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30' (see Figure 4) . The expansion of the 
auxiliary pipe segment 13" causes a centering and stabilization of the two pipe 
segments 11 and 11'" and an improved sealing effect of the sealing profiles 22 
and 22', lying between said pipe segments. 

Finally even the rotary tool 30' is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, 11', 11", 11'" back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment 11'" that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11*" 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, 11', 11", 11'". 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted t\inneling, while the 
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production of the pipeline 11, 11', 11", 11'" continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47, 4 8 against the soil 24. 
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Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps: 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe segment (11'") through the already 
supported pipeline (11, 11', 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (11'") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment (11*") to the bore feed-sided end 
of the already supported pipeline (11, 11', 11"), 

(f ) repeating the process steps (b) to (e) . 
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2. Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, 11» , 11", 11"') . 

3. Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(11'"), which was attached last to the pipeline (11, 11', 11"). 

4. Process, as claimed in any one of the Claims 1 to 3, characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24) . 

5. Process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25) , which is present between the outside wall of the - 
pipeline (11, 11*, 11'*) and the remaining soil (24), is filled. 

6. Process, as claimed in Claim 5, characterized in that the annulus (25) is 
filled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

7. Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure -exerting 
water or against a filler by means of rings, which are made of a material 
with rubber-like elasticity and are disposed between the outside wall of 
the pipe segments {11, 11', 11", 11'") and the inside wall of the shield 
tail (3) . 

8. Process, as claimed in any one of the Claims 1 to 7, characterized in 
that the expandable pipe segments (11'") are transported with an erector 
car (28), which transports the pipe segments (11'") into the shield tail 
(3) and expands them there. 

9. Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, 11', 11")/ the erector car (28) raises the. 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (11'"). 
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10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(2 8) in the coupled state is supplied with energy and/ or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (ll*"), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (II*") to the 
already supported pipeline (11, 11', 11", 13, 13'), said atixiliary pipe 
segment is brought into the area of the abutting edge (12) between the 
pipe segment (11'") and the pipeline (11, 11', 11", 13, 13') and expanded 
there until it rests against the inside walls of the pipe segment (11*") 
and the pipeline (11), whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims 8 to 11, 
characterized in that the erector car (28) transports a pipe segment 
(11'") and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (11"'), stops and attaches to the 
already supported pipeline (11) , and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims l to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising : 

- roadheader (1) with a shield (2) and a shield tail (3) , 
a number of expandable pipe segments (11, 11', 11", 11*"), 
transport means (28) to transport the expandable pipe segments (11'") 
into the shield tail (3) , 

expanding devices (21) to expand the pipe segments (11, 11', 11" 
11'"), 
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stopping devices to stop the expansion, 

a positioner (16) to attach the expanded pipe segments (11'") to the 
sided-sided end of the already supported pipeline (11, 11', 11"), 
and meeois (10, 14, 15) to shove the expanded pipe segments (11, 11', 
11", 11'") out of the shield tail (3). 

16. Arrangement, as claimed in Claim 15, characterized in that the expandable 
pipe segments (11, 11', 11", 11'") are expandable bands, which are bent 
together in the shape of a ring and whose ends overlap in the 
circumferential direction- 

17. Arrangement, as claimed in either of the Claims 15 or 16, characterized 
in that injection nozzles (26) are disposed on the shield tail (3) in 
order to fill the annulus (25) between the outside wall of the pipeline 
(11, 11', 11") and the remaining soil (24). 

18. Arrangement, as claimed in any one of the Claims 15 to 17, characterized 
in that the expandable pipe segments (11, 11', 11", 11* ") are provided 
with rings, which are affixed to the outside wall of said pipe segments 
and are made of a material with rubber- like elasticity. 

19. Arrangement, as claimed in any one of the Claims 15 to 18, characterized 
in that the outside edges of the expandable pipe segments are coated with 
a material with rubber- like elasticity. 

20. Arrangement, as claimed in Claims 16 and 19, characterized in that there 
is a seal, which runs in essence axially and is disposed between the 
overlapping ends of the bands, in the overlapping area of the expandable 
bands . 

21. Arrangement, as claimed in any one of the Claims 15 to 20, characterized 
in that the transport means are an erector car (28), which carries an 
actuator (29) for the expanding devices (21) . 

22. Arrangement, as claimed in Claim 21, characterized in that the roadheader 
(1) exhibits a docking station (17) to couple the erector car (28) . 
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23. Arrangement, as claimed in Claim 22, characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (28) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1) . 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (28) exhibits means (34) to raise the supply 
lines <18) of the roadheader (1) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the expandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, 11') are provided in the 
area of their abutting edge (12) , which lies in between. 

27. Arrangement, as claimed in Claim 26 and einy one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (11*") and at least one auxiliary pipe 
segment (13") and exhibits an actuator (29) for expanding the pipe 
segment (11'") and another actuator (29*) for expanding the auxiliary 
pipe segment (13") . 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29') can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (40) 
and bracing units (47, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member. 

[see source for figures] 
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document cited for special reasons 



member of the same patent family, corresponding document 
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I. Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from German to English: 

EPO 881 359 A1 
DD 233 607 A1 
DD 278 517 A1 



Kim Stewart 

TransPerfect Translations. Inc. 
3600 One Houston Center 
1221 McKinney 
Houston. TX 77010 



Sworn to before me this 
23rd day of January 2002. 





Signature, Notary Public 




Stamp. Notary Public 
Harris County 
Houston, TX 
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